1. Introduction. For distributions on the real line, two basic stochastic orderings have been of interest to researchers in many fields: stochastic dominance with respect to all increasing functions and stochastic dominance with respect to all convex functions. These orderings can be characterized by shifts and dilations, respectively, or, in the first case, by inequalities for distribution functions, and, in the second case, by inequalities for integrals of the distribution functions. Beginning with these characterizations several attempts have been made to unify the theory of stochastic dominance relations in d-dimensional and more general spaces (Brumelle and Vickson (1975) , Fishburn and Vickson (1978) , Stoyan (1977) (1983) , Mosler (1982) ). Based on this tradition, the primary aim of this paper is to investigate three different ways by which stochastic dominance relations on several spaces may be characterized. The first one is the characterization via probability inequalities for certain families of sets. Orderings which allow for this kind of characterization are named set dominance orderings. The second approach employs Markov kernels to define a stochastic ordering. These orderings are called kernel dominance orderings. Third, inequalities on integrals of distribution functions are used to characterize ordering realations which we call higher deg tic dominance orderings. The second part of the paper concentra more special questions: under which transformations of the un dom variables are the above orderings preserved? Under which c is an ordering of distributions on a product space implied by the sam of all marginal distributions? How does the ordering of the finit a process extend to an ordering of the process?
The paper is mainly expository and certain caveats apply. N survey of the literature is intended. The results presented stro the taste of the authors and their past work. Most of the re new. Where applicable, proofs are omitted and references to the provided. Where proofs are given they serve partly to illustrate and partly to support new results.
The paper is organized as follows. Section 2 treats set domin tion 3 kernel dominance and Section 4 higher degree dominance devoted to some preservation results and Section 6 contains a rel prehensive presentation of marginal vs. global dominance when fixed. Section 7 sketches dominance for stochastic processes.
2? Set Dominance. Consider a set V of probability meas measurable space (O,5) . The space V can be endowed with a (p order < defined as follows: for Pl9 P2 ? V9 Pi ^ P2 if and on P2(A) ~VA ? A9 where AcS.
Some of the most usually encountered orders on spaces of p measures are of this form (which we will call set dominance).
For any probability measure ? ?V9 P(A) = JQ Ia In the sequel, given a class ? of measurable functions f : O ??
??,?2 ? V, we will write Pi <*P2 if and only if JQ f dP1 < ?Q f dP2 for which both integrals exist. Again <T is a (partial) pre-order on usually called stochastic dominance with respect to ?. Provided the (resp. T) is rich enough, the pre-order -< (resp. <*) is actually (see Alfsen (1971, p. 22) , Mosler (1982, Theorem 4 .1)).
We consider some examples. In all the examples the space O wil be a Polish space, and S the Borei s-field generated by the open set further structure is necessary, it will be specified. In the examples a class of sets in S and T% will be the convex cone of functions gene indicators of sets A G A%.
Example 2.1. Let (O, <) be a partially ordered Polish space (P where < is closed. A subset A of the partially ordered space is called ? ? A and ? < y imply y G A. An upper set of a POPS is measurable be the class of upper sets of O. Then T\ is the cone of increasing fun the whole paper "increasing" means "nondecreasing". The order usual stochastic dominance order (Lehmann (1955) ), or first degree s dominance. In this generality it has been studied by Kamae, Kre O'Brien (1977) . Simons and Stout (1976) , Tchen (1980 Tchen ( ), R?schendorf (1980 Tchen ( ), M (1984 , Scarsini (1988a) .
Example 2.3. Endow a POPS O with a linear space structure and def A3 as the class of upper convex sets. We note that T$ contains all th creasing quasi-concave functions (by definition, a function f is quasi-con if the set {x : f(?) > a} is convex for all a G IR). The set of increasi quasi-concave functions is not convex, though: in general the creasing quasi-concave functions is not quasi-concave. The been studied by Levhari, Paroush and Peleg (1975) Anderson (1955) , Sherman (1955) , and for recent results Dharm and Joag-Dev (1988), Bergmann (1991) , Eaton and Perlman (1991) Example 2.7. Let O be a normed space and let ?? be the class Aa = {x : \\x\\ < a}. Then ?? is the cone of decreasing in norm f (R?schendorf (1981)). (Kihlstrom and Mirman (1974), Levy and Levy (1984) ). In the following examples, (O, S) is a Polish space bearing some additio structure as specified.
Example 3.1. Let O be endowed with a closed partial order < and l M\ be the family of all upward Markov kernels, i.e., the kernels such th M(x9Ax) = 1, \/x9 with Ax = {y : ? < y}. This again yields the us stochastic dominance order which, in our framework, is both a set domin and a kernel dominance order. See Example 2.1 for references.
Example 3.2. Let Ms denote the set of upward kernels on an Euclidea d-space, endowed with the Schur-ordering <s, which is a closed pre-order.
Example 2.5. We denote by M? the family of all .F-diffusions; we say that ? t is generated by T. It is easily seen that E is in M?9 and ? ? M belongs to M? whenever ? and M do. In the sequel, for the sake of brevity, we will write Mi for M jr.. The following theorem exhibits t M nance -< and stochastic dominance -< for the above cases when M is an ^-diffusion. The result is due to Kamae, Krengel and O'Brien (1977) fo k = 1, Nevius, Proschan and Sethuraman (1977) The univariate case has been studied by Rolski Rolski (1976) in the case of n G IN. Fishburn (1976) tional integrals to study the general case of n G [1, with ? = 2 has been investigated by Bergmann (1 (1984) . The bivariate case has been studied by Scar To be precise, we should make explicit the dependence of the lotteries upon h9 but we want to avoid cumbersome notation. Preference of M2 over L2 corresponds to concavity of the utility function, i.e. to risk aversion (Pratt (1964) ).
The construction for the multivariate case is similar in its structure to the univariate one. We describe the bivariate case more extensively. Consider It is worth noticing tha.t, if two lotteries that we are comparing are marginalized (i.e. if one of the commodities is omitted in the lotteries), then they become equal. The reason for using the term risk aversion for the above preferences among lotteries is that the lottery L& always contains the worst possible outcome and it is reasonable to assume that a risk averter wants to avoid it.
For an investigation of further multivariate risk postures and stochastic dominance with respect to them, see Mosler (1987) .
Necessary conditions can be established for n-th degree stochastic dominance. These conditions, which involve the moments of the distributions, have been established by Fishburn (1980b) , O'Brien (1984) in the univariate case, and by O'Brien and in the multivariate case. The proofs are obvious. It may be easily checked t assumptions of Theorem 6.2 when j G {1,2,3,4,6} and of Theorem 6.1 are satisfied when j G {10,11,13,14}. Hen are preserved under marginalization.
When a suitable regularity condition is assumed, ra-th dominance is preserved under marginalization, too. The c the preservation is called "margin-regularity". For detail . (see Sklar (1959) , Schweizer and Sklar (1983) ). Of course, since orderings -< , -< , -< are finer than -< on R , but they are equivalent on IR, it is clear that, if Cp = Cq , then (for j = 2,3,4), Pi ^ Qi Vi = 1,..., d, implies (6.1). ~ Aj 7. Dominance for Stochastic Processes. Some dominance conditions for stochastic processes can be embedded in the framework previously described. We can consider a stochastic process as a random variable with values in a suitable functional space. If we endow it with a topological structure that makes it Polish, then the above results for Polish spaces apply. In this section we will be concerned with sufficient conditions for some of the orderings.
In particular we will try to express these conditions in a way that is natural for stochastic processes, for instance through the marginal laws of finite dimen- when ? and Gd are the classes of increasing functions, the implication has been proved by Kamae, Krengel and O'Brien (1977) , where the more general case of processes with values in a POPS was studied.
For the case of real valued discrete time stochastic processes, we will give a different proof of Kamae, Krengel and O'Brien's result. Our proof has the advantage of working for other types of set dominance, and not only for the usual stochastic ordering. Kamae, Krengel and O'Brien resort to Theorem 3.2. Such result does not hold for all set dominances, so, in order to achieve a general result, we have to work directly on the classes Aj. 
